Accelerated replicative senescence of medial smooth muscle cells derived from abdominal aortic aneurysms compared to the adjacent inferior mesenteric artery.
Abdominal aortic aneurysms (AAAs) are associated with aging and atherosclerosis. AAAs arise through a degenerative process characterized in part by depletion of medial smooth muscle cells (SMC), suggesting that generalized aging and SMC senescence represent potential mechanisms contributing to aneurysmal degeneration. It is not yet known whether SMC from AAA tissue exhibit a difference in proliferative capacity compared to SMC from nonaneurysmal vessels or to what extent such differences might be due to aging alone or other patient-specific factors. Aneurysm wall tissues were obtained from 15 patients undergoing AAA repair. In each case, a segment of the adjacent (nonaneurysmal) inferior mesenteric artery (IMA) from the same patient was used as a control. Paired AAA- and IMA-derived SMC strains were obtained by explant techniques and their proliferative capacities were compared during serial passage in culture. Sustainable SMC cultures were established from all IMA explants but from only 9 of 15 AAAs (P < 0.05). The interval required to achieve primary explant growth was longer for AAAs than IMAs (16.4 +/- 2 vs 6.4 +/- 1 days; P < 0.001), but it was unrelated to patient age, gender, or aneurysm size. AAA-derived SMC appeared larger and rounder than the corresponding IMA-derived SMC, even after repeated passage in culture, and their maximal proliferation was reduced by 44.2 +/- 8% (n = 5 pairs, P < 0.05). Serum-stimulated [(3)H]thymidine uptake in AAA-derived SMC was also reduced by 54.9 +/- 7% (n = 5 pairs, P < 0.01), but flow cytometry revealed no differences in SMC viability, apoptosis, or necrosis. While IMA-derived SMC continued to proliferate beyond passage 20 during serial subculture, all AAA-derived SMC developed replicative senescence by passage 12. AAA-derived SMC exhibit a distinct morphologic appearance in culture, a diminished proliferative capacity compared to SMC from the adjacent IMA, and a limited in vitro life span. These differences reflect an intrinsic alteration in SMC growth capacity independent of age alone. Tissue-specific processes leading to accelerated replicative senescence may therefore contribute to the selective medial SMC depletion observed in AAAs.